One of many things that distinguishes biogerontology from other sciences is that any citizen who has something to say about the subject usually can get it published. I don't know about you, but I wouldn't nave the chutzpah to think about writing a book on the current status of nuclear physics, corporate management, or microchip manufacture. Even if I did, I doubt that any sane publisher would risk its money publishing it.
Yet, historically, lack of credentials has never inhibited anyone from writing and having published a popular book on aging. One is forced to conclude that book publishers believe that an author's lack of biogerontology credentials is a trivial consideration when assessing the risk of publishing a book on aging. And, they are right. Ageless Body, Timeless Mind, Stop Aging Now!, Stay Young the Melatonin Way, and many other titles authored by laypeople have sold millions of copies.
Formulae for success include: (a) older authors who have achieved name recognition by reaching celebrity status in some field other than biogerontology, (b) the promise of great longevity by, for example, following the precepts of Ayervedic medicine or ingesting melatonin, and (c) reading a few professional books on aging and then doing random interviews with biogerontologists. All of these formulae have led to books on aging that have become financial successes. Yet, there is no evidence whatsoever that celebrity status, Ayervedic medicine, melatonin, or the thoughts of randomly selected professionals have ever resulted in an increase in life expectation for any reader. Now, consider the opposite of the above situation: No popular book on aging ever written by a professional biogerontologist has ever reached the level of success of those written by laypersons. One might conclude that either professional biogerontologists don't know how to write successful popular books on aging or that only nonprofessionals are capable of conveying the results of biogerontological research to a lay readership. I prefer an alternate explanation.
The public is not interested in knowing the truth about aging if an author is unwilling to promote a method for reversing it. Telling the truth does not sell books on aging. Hyping an unproven lifestyle change or chemical does. These books sell because the general public wants to read about good news, not why the aging process cannot be reversed in humans. As a minimum requirement, a successful book on aging will describe ways in which it is possible to cover up age changes; wrinkle removers and hair restorers will do nicely. Like the purchase of perfume or lingerie, the general public prefers to buy dreams.
Although none of the titles that are the subject of this review essay falls into the category of blatant hype, some do present the views of authors who are not dedicated practitioners of biogerontology. Two of these books are The Longevity Strategy, by David Mahoney and Richard Restak, and Tne Clock of Ages, by John Medina. The subtitle of the former is How to Live to 100 Using the Brain-Body Connection. Frankly, I always thought that it was a given that the brains of my friends are connected to their bodies. But who knows? I tried to keep an open mind, or should I say a connected mind, anyway. I did, and I learned that in spite of the self-evident brainbody connection the authors failed to provide any proof that some new way of using that connection could teach me how to live to be 100.
Mahoney and Restak said that I could achieve 100 years if I learned about "the vital importance of handling stress properly; lifelong education and mental activity (use it or lose it!); the social connection; physical exercise (even moderate); diversifying your career; and rearranging your brain's hardwiring toward optimism" (dust jacket). I considered that last suggestion, but my brain surgeon said it wasn't covered by Medicare. Or, ponder this passage: "Many of the factors that will make the 100-plus goal possible are already known to us: never smoke, buckle your seat belts, injury proof your home, take sensible precautions against potential muggers" (p. 47)-well, you get the point. I doubt that any intelligent reader who is familiar with the general rules of maintaining good physical and mental health and avoiding muggers will learn anything new from this book.
Maybe these banal rules are what I should have expected from the two authors, one of whom is "a longtime business figure and the nations's foremost layman involved in brain research" and the other "a best-selling writer and nationally known neurologist and neuropsychiatrist" (dust jacket). Their bona fides are that, "Over many years, both of us have thought a lot about longevity" (p. 1). Well, I've been thinking a lot about sex for many years but . . . I think you get this point also. The "business figure" is the CEO of the Charles A. Dana Foundation. Guess I'll have to cross that one off as a source of potential funding.
John J. Medina, a molecular biologist, devotes about one third of his book, The Clock of Ages, to a course on fundamental biology. This primer is illustrated with diagrams and drawings typically found in an introductory biology text. Medina catalogues the changes that occur in major organ systems by saying that a particular organ "deteriorates," "secretes less," "declines," "weakens," "incurs losses," or "has an alteration" in function. Most readers know that much about aging. What we want to know is how and why these things happen, and that is not well covered. A significant portion of the opening chapters is devoted to vignettes of such people as Florence Nightingale, Jane Austen, Napoleon Bonaparte, Giovanni Casanova, Ludwig von Beethoven, and Billy the Kid. In most cases the link between these vignettes and the intended point about aging is a stretch.
Conceptual errors abound. Medina does not distinguish aging from disease, thus reaching several questionable conclusions. He also overlooks the difference between aging and longevity determination. And Medina fails to appreciate the difference between individual and population immortality in microorganisms, thereby perpetuating the myth that there exist immortal unicellular forms. Finally, there is no "clock of ages" because there is no evidence for a biological clock that measures the passage of time. Normal cells do meter the replication of DNA by telomere shortening, but that is not, per se, a chronometer that measures the passage of time.
On the other hand, Roger Gosden, author of Cheating Time, has produced a commendable work. Gosden is Professor of Reproductive Biology at the University of Leeds and an authority on the development and aging of the sex organs. The subtitle of his book is Science, Sex, and Aging. The first half of this book is on the biology of aging, but it is not well organized and it is incomplete. The other half of the book is where the author is clearly at home with his subject-that is, the history of endocrinology and its role in the aging process.
In his discussion of aging, Gosden cites extensively the "big bang" animals, like the male marsupial rat and the salmonids, both of whom die quickly after dramatic hormone changes are coupled with a burst of energy expended to achieve reproductive success. These examples are used to support his belief that hormones play a direct role in the aging process. However, it is equally likely that death after reproductive success in these animals occurs without an intervening period of aging. Death is not necessarily preceded by aging. Many diseases and pathological conditions result in death without prior significant age changes.
Gosden is a proponent of programmed aging, yet it is difficult to see how natural selection could have favored a program in feral animals who rarely, if ever, live long enough to have experienced the program. Gosden makes no clear distinction between longevity determination and aging. Therefore he believes that there are specific genes for aging.
Unlike Gosden, I do not believe that genes play a direct role in aging. However, the genetic determinants of development indirectly determine longevity, but not aging. The reasoning is this: Animals best favored to reach reproductive success are those selected for excess physiological capacity and superior survival skills. After reproductive success, the forces of natural selection diminish because increasing individual longevity does not benefit species survival. Species survival is better guaranteed when energy is spent on improving reproductive success and not on individual longevity. After reproductive success, the longevity of a human or a captive animal is determined by the level of excess physiological capacity achieved at sexual maturation. Development, of course, is genetically determined but these genes only indirectly determine potential longevity. The increasing molecular disorder that follows reproductive success characterizes age changes. By this reasoning, longevity determination is indirectly inherited but aging is not.
Gosden's discussion of aging is not without several errors of fact. He states that we know more about the longevity of humans than any other animal because birth registration was introduced in the last century. But, the General Stud Book in England has birth and death registrations of thoroughbred horses that go back several centuries (Comfort, 1979) . Gosden also claims that "there is a physical limit of about 22 pounds for any body to take off using muscle power alone" (p. 57). Several prehistoric birds seem to have exceeded this weight limit.
Gosden is in agreement with others who claim great longevity for the sea anemones who lived at the Zoology Department in Edinburgh University from 1862 until they died during World War II because someone forgot to feed the them. However, this belief is questionable. Sea anemones are colonial animals, hence their individual cells are periodically lost and replaced. The cells (and the molecules) that were present in the anemones in 1862 were almost certainly not present when the animals died. Thus, although the colony may have survived as a population of cells, the individual cells undoubtedly did not. Failure to distinguish individual mortality from population immortality also affects several other views held by Gosden.
He shares the widely held belief that redwood trees and bristlecone pines are thousands of years old, but it is not accurate. What are thousands of years old in these trees are dead cells, retained for architectural purposes. The oldest living cells in these trees are no more than about 30 years old. It is illogical to argue that a living thing is thousands of years old if what is that old is dead. Thus, I would disagree with Cosden's assertion that there are "species that can live for hundreds or even thousands of years without signs of decay" (p. 142).
Recent evidence makes it clear that what had been thought to be intuitively obvious, and what Gosden asserts, is not true at all; that is, "after a certain age it gets more and more difficult to survive another year." Studies with insects, worms, yeast, and humans have revealed the surprising result that death rates decelerate with age (Vaupel et al., 1998) . The Gompertz equation does not apply to very old animals.
Gosden would have us believe that changes over time "are not strictly senescence unless they are harmful . . . aging is always regarded as a maladaptive state." I am forced to conclude that gray hair and wrinkled skin are not "strictly senescence."
In describing the experiments of Alexis Carrel on his alleged immortal chick heart fibroblasts, it is inaccurate to portray the method of culture as consisting of monolayers as Gosden does. The chick heart tissue was cultured as an explant embedded in a plasma clot and subcultured by periodically cutting the tissue into small pieces and reembedding each in a new clot. Also, telomere shortening does not "count time" but rounds of DNA replication. Further, experiments announced this year (well after Gosden's book was published) show unequivocally that switching on telomerase activity in normal human cells does not result in a cell with the attributes of cancer as Gosden fears (Bodnar, 1998) .
Finally, Gosden perpetuates the decades-old error that the patient from whom the HeLa cell line was derived was named Helen Lake. Her name was Henrietta Lacks.
It is the last half of Gosden's book that merits greater attention. It is well-organized, punctuated with amusing anecdotes, and written in an engaging style. Gosden develops the discovery of the field OT endocrinology historically, beginning in 1889 with Charles-Edouard Brown Sequard's self-inoculation of an extract of dog and guinea pig testicles. Brown Sequard announced to the Societe de Biologie de France that, "After eight injections I felt much better and more like my old self or a man half my years" (p. 173). Brown Sequard (to whom Gosden dedicates his book) became the foremost advocate of the "theory of internal secretion" and the father of what is now called endocrinology.
Gosden takes us through the subsequent history of this field including the work of Eugene Steinacn in the 1920s, who advocated vasectomy to increase longevity because he thought that the testosterone ordinarily used during sperm development would now be diverted to the entire body. He was followed by a Dr. Stanley who was "an enthusiastic gland grafter" at San Quentin Prison, a few miles north of San Francisco. Stanley grafted the testes of executed prisoners into the bellies of prisoner volunteers or, during a slow week of executions, he used the cajones of goats, rams, boars, and deer. His work was followed by "Doc" John Romulus Brinkley, who developed an assembly line from 1917 to 1929 in rural Kansas where he built an empire grafting goat testicles into paying customers. He advertised on the then-emerging radio medium, became a millionaire, and ran for governor of Kansas three times but lost each race on a technicality. One of Brinkley's contemporaries was the gland grafter Serge Veronoff, "a master of self publicity" who was the "doyen of testicular grafting in Europe" (p. 216). The use of animal tissue extracts for alleged rejuvenation purposes is still practiced today in a Swiss clinic founded by Paul Niehans and in other countries.
I have observed previously that a century's worth of these grafting procedures were done only on men. This represents one of the few times that male gullibility and chauvinism benefited women by shielding them from these risky, painful, and worthless operations (Hayflick, 1996) .
Steven Austad, in Why We Age, has chosen to address both a lay and a professional audience to discuss only the biological aspects of aging. Fortunately, he avoids promises of how to achieve eternal youth. Thus, he has eschewed vast royalties in an effort to describe what he believes to be the truth based on fact. Austad fails, however, in reaching his stated goal, which is to appeal to the interests of both lay and professional readers. In fact, I do not think that goal is achievable and the reasons for my belief are well demonstrated in his book.
Austad punctuates his book with brief, breezy accounts of age-associated anecdotes about some historical and contemporary figures, but this literary device fails to make a discussion of most areas of complex biology more intelligible to a lay reader. Conversely, the results of his effort to make complex subjects more readable to the layperson-the inevitable oversimplifications, imprecise language, and lack of balanced reporting-will not appeal to a professional. These deficiencies are compounded by Austad's dogmatic writing style in which he frequently ridicules or belittles the biogerontological research that he doesn't understand, doesn't believe, or that doesn't fit his world view. This style becomes all the more annoying because the author projects a sense of his own omniscience in much of the text.
One example: With respect to a discussion on theories of aging, he says that one theory has "a long list of eminent adherents among physicians and researchers. It is also demonstrably false, an awkward fact that hasn't seem [sic] to dull public or professional enthusiasm for it" (p. 69). One can only conclude that the "long list of eminent adherents" are insufficiently eminent (too dumb?) to understand or appreciate what, to Austad, is "demonstrably false." Surely, Austad's efforts to show where his position differs from others could be expressed in a less confrontational style.
Austad makes little effort to provide balance between his views and the views of those with oppos-ing positions. Biogerontology has not yet matured to a stage where irrefutable laws exist and perfect understandings abound.
I find it off-putting to see elderly adults referred to by Austad as "codgers" or "geezers." One would have hoped that ageism would not be exhibited by those who labor in this field. Furthermore, there are numerous errors of fact in Why We Age; only a few will be cited here.
"He [Caleb Finch] describes aging as the change in mortality doubling time. . . ." Austad believes that this concept is new, yet it was discovered a century ago by the English actuary Benjamin Gompertz.
Austad wrongly praises Alexander Leaf for having put the lie to the outrageous supercentenary claims of the Abkhazians, Vilcabambans, and Hunzacuts when Leafy himself was largely responsible for promoting this fiction after his first trip to those areas. Leaf argued that his skill as a perspicacious physician was sufficient to guarantee that the outrageous claims of the supercentenarians were, in fact, accurate. On a trip that he made 5 years later to these same areas, Leaf learned that many of these people claimed to be 10 years older. He then did an abrupt about-face. But the damage was already done because Leaf could not repair his initial accounts, which appeared only in the then nonpeer-reviewed journals Scientific American, National Geographic, and Hospital Practice.
Austad ridicules "some particularly enthusiastic scientists [who claimed] to be able to determine life span of our extinct human ancestors by measuring the size of their brain cases" (p. 91). Ridicule would be justified if Austad's understanding was correct. It is not. He misunderstands the remarkably accurate relationship found between the brain weight/body weight ratio and primate longevity. Nor does he report that when metabolic rate and body temperature variables are included in the equation, the relationship can be extended to virtually all mammals.
Austad claims that the aging of normal cells in vitro "is clearly relevant to aging" but that it is "not aging itself" (p. 64). Nowhere in Why We Age does Austad define aging with precision, explain now it can be distinguished from longevity, or show what is "relevant to aging." It is doubtful that he could define aging so that it specifically excludes cell aging.
He argues that cutting up a Picasso painting results in its loss of meaning because "it must be observed and analyzed at the proper scale" (p. 63). He uses this as an analogy for excluding cells as proper subjects for the study of aging, equating such studies with "greedy reductionism." I leave readers to judge for themselves whether the reductionist study of cells and their components in this century has contributed anything useful to our knowledge of genetics, development, immunology, pathology, aging, or any other area of biological or biomedical science.
Because of Austad's unfamiliarity with the original cell biology literature, he beats the same dead horse beaten by others before him-a horse, in fact, that was never born. He argues against the concept of cell aging because, "First, and most obviously, there is no evidence that the generalized body deterioration that we call aging results from the inability of previously dividing cells to divide any longer" (p. 65). He also claims that "people don't usually die because their cells have stopped dividing" (p. 65).
Austad may be astounded to learn that what he states is so "obvious" that neither I, nor anyone else in this field, would disagree with either statement. That thought simply never appeared in print nor was it ever uttered by tnose in the field. It is a dead horse beaten only by those who fail to read the original literature.
Austad refers to a poll of researchers taken on cell senescence to determine whether they thought that the cessation of normal cell division was aging. He also might be astounded to learn that I voted against that idea, as did most of my colleagues. What Austed fails to understand is that the hundreds of documented physiological decremental and incremental changes that precede the loss of cell division capacity in cultured normal cells are what are believed to be age changes. Many of these same changes are expressed in normal cells as they age in vivo. The nondividing state itself is probably a manifestation of longevity determination-a maximum biological limit on life that is never achieved because the physiological decrements preceding it increase vulnerability to death well before the limit is reached.
Although Austad may appreciate the distinction between aging and longevity determination in the whole animal, he is unable, apparently, to recognize its expression at the cell level. He accepts the validity of biogerontological studies done under artificial conditions-inbred rodents in cages, flies in bottles, worms in Petri dishes, animals in zoos and chemicals in test tubes-but not mortal, normal human cells in culture. Immortal cultured human cancer cells, however, are an exception. He believes that they are valid subjects for cancer research.
Austad also equates apoptosis with cell senescence. They are fundamentally and demonstrably different. He states that "the vast majority of mutations are harmful" (p. 101). Actually the vast majority of mutations are neutral.
Finally, because clear definitions that distinguish aging, senescence, longevity, and disease are not presented, there is substantial opportunity for misunderstanding and confusion in much of what Austad has written. For example, he refers to aging as a "generalized deterioration," yet so are most chronic diseases. This definition also suffers from being so vague as to be useless for most biogerontologists. Is aging a disease? I don't think so, but I don't know what Austad thinks.
Austad does give a credible account of the evolution of aging and relates some interesting experiences that he has had studying the aging of animals in the field. I commend him for bringing this area of his expertise to our attention, but that is all that seems to be meritorious in his book.
These four books span the entire range of author competence in biogerontology. Those with no training or professional qualifications in this field have pro-duced commensurate works. Austad and Gosden have enlightened us in their particular areas of expertise, but, as stated, I would challenge a number of their theoretical and factual underpinnings.
Leonard Hayflick, PhD Professor of Anatomy University of California, San Francisco These are exciting times for researchers and practitioners interested in religion and aging. After an extended period of relative neglect (some benign and some not-so-benign), there is renewed interest in the role of religion in the quality, quantity, and character of human life. A major reason for this renewed activity is the sponsorship and support of major foundations and public agencies in raising scholarship on religion and spirituality to new levels of creativity and rigor. For example, The Templeton Foundation, which has a long history of promoting the cross-fertilization of spirituality and science, recently sponsored an 18-month review to establish a comprehensive and rigorous assessment of what is known about the relationship between spirituality and health and to articulate both high priority topics for future research and obstacles that impede such research. The review was performed by a panel of experts in the multiple disciplines appropriate to the topic, and the resulting report is stunning in its breadth and quality (Larson, Swyers, & McCullough, 1998) . Similarly, the Fetzer Foundation and the Behavioral and Social Research Branch of the National Institute on Aging sponsored a state-of-the-art assessment of tools for measuring religiosity and spirituality in terms useful for healthrelated research. The product of this effort is an outstanding technical report on measurement tools that can save investigators literally hundreds of hours of preparation time and should stimulate creative research on the important topic of religion and health.
The other major reason that religion and aging has become an exciting area of scholarship is the dedicated efforts of a group of outstanding scientists and clinicians. These scholars refused to be daunted when the topic of religion was unpopular and regarded by some with suspicion (in terms of either the ability to be studied rigorously or the appropriateness of attempting to do so). They are responsible for the body of empirical evidence that is now too large and too impressive to be ignored. The authors of the two books reviewed in this essay are members of that outstanding group of scholars. Each of them has an extensive background in the study of religion, has been remarkably productive, and accepts only the highestquality standards for his work. These books are very different-they focus on different aspects of religion, they are intended for different audiences, and they rely on different sources of information. But both are outstanding contributions to this exciting and vigorous field.
The Psychology of Religion and Coping, by Kenneth I. Pargament, is the Best book that I have read on religion from a psychosocial perspective. As the title indicates, the primary focus of this volume is examination of the links between religion and coping. One of the important qualities of this book is that there is no effort to view religion as one form of coping or to view coping as a manifest function of religion. Each concept is treated in careful conceptual and empirical detail, and the links that emerge testify to the importance of each, separately and jointly. The scope of the book is encyclopedic. I could not identify a question that I had that was not addressed. Given the state of the field, all questions could not be answered definitively, of course, but each received attention. The writing style is superb, and the flow of the book is enhanced by frequent quotations from research and clinical interviews.
The central point of the book is that both religion and coping concern the search for significance or meaning. They are not identical searches, to be sure, Pargament suggests that religion is "a search for significance in ways related to the sacred" (p. 32, italics in original), and he defines coping as "a search for significance in times of stress" (p. 90, italics in original). The remainder of the book explores in exquisite detail the ways that these processes of searching for significance are and are not interwoven in the fabric of human life. There is strong evidence provided to support the conclusion that religious coping occurs often and is a robust predictor of well-being and other outcomes. But Pargament achieves a superb balance
